Analyzing how working students weather personal economic shocks is increasingly important as the fraction of college students working substantial hours has increased dramatically over the past few decades. Using administrative data on Ohio college students linked to matched firm-worker data on earnings, we examine how layoff affects the educational outcomes of working college students. Theoretically, layoff decreases the opportunity cost of college enrollment, but it could also make financing one's education more difficult, so the net effect is ambiguous. We find that layoff leads to a considerable reduction in the probability of employment while in school, but it has little impact on enrollment decisions at the extensive margin. On the intensive margin, we find that layoff leads to an increase in enrolled credits, consistent with the fact that the opportunity cost of college has decreased.
Introduction
Over the past 40 years, there has been an unprecedented rise in the fraction of college students who simultaneously enroll full time in school and work in the labor force. In 2011, 72 percent of college students worked and 20 percent of college students were employed full time (Davis 2012) . Given the relatively high labor force participation of today's college students, it is increasingly relevant to understand not only how college attendance impacts future labor market success, but also how contemporaneous labor market events impact college attendance. Our study explores such a question by considering how students' educational investments change as a result of layoff.
While the consequences of job loss have been studied extensively (Jacobson Lalonde and Sullivan, 1993; Charles and Stephens Jr., 2004; Brand et al., 2008; Sullivan and Von Wachter, 2009; Couch and Placzek, 2010; Hallock et al., 2012) , being laid off as a college student presents a unique set of challenges. First, working students may rely on their labor market earnings to pay college tuition. To the extent that working students face credit constraints, those who are laid off might be forced to withdraw, take time off, or reduce their course load. Second, though financial considerations could necessitate reductions in college attendance, laid-off workers also have additional time to invest in college and thus might be more likely to persist in college, increase their course load, or improve their grades. Thus, the theoretical impact on educational investment is ambiguous.
Our study provides the first evidence of the impact of job loss on the educational outcomes of working students. We use administrative matched employer-employee data for nearly every worker in the state of Ohio linked to administrative data on higher educational enrollment at all Ohio public universities to identify students working at firms that experience mass layoffs. We then explore how these students respond to the layoff in terms of their enrollment decisions, credits attempted, GPA, and borrowing behavior. These data are uniquely well suited to answering this question because they provide detailed information on both labor market and educational outcomes for a large sample of individuals.
The primary empirical obstacle to estimating the impact of losing one's job on educational investment is the possibility that individuals who lose their jobs differ from those who remain continuously employed at the same establishment. In other contexts, workers who experience job loss have been shown to be quite different than their counterparts who remained employed, with these differences persisting even when focusing on individuals who are displaced as part of a mass layoff event (Hilger, 2016) .
We address this issue by exploiting data on the exact timing of the layoff event for each individual. Essentially, we focus on students who are working at a firm that will have a mass layoff event in the near future, but at different points in their college careers. Our treatment group is the set of students whose firm will have a mass layoff event during their first year enrolled in school. Our control group is the set of students whose firstyear firm will have a mass layoff event during their third year. 1 We then measure all outcomes during the fall semester of the second year so that the treatment group's layoff could impact the outcomes, but the control group has not yet experienced a layoff. The treatment and control group both work at the type of firm that experiences layoff events and only differ in terms of the timing at which that event occurs. We show that these two groups have quite similar observable characteristics which provides reassurance that the control group likely yields a valid counterfactual for the treatment group.
Given that the treatment and control groups are similar in terms of their characteristics, the main threat to our identification strategy is the possibility that the control group could anticipate their future layoff and is thus partially treated. This concern is particularly pertinent since it is well known that laid-off workers begin to experience earnings declines several quarters prior to the layoff event, a feature often referred to as an Ashenfelter dip (Ashenfelter, 1978) . To the extent that this anticipation effect occurs, our estimates will be downwardly biased since the control group might be thought of as partially treated. We provide several pieces of evidence suggesting that this is not a major concern in our context. Most importantly, there is a large employment gap in the second year between our control and treatment group. Furthermore, we show that our estimates are broadly robust to several alternative identification strategies that could not be affected by anticipation effects.
Our study is complementary to two broad literatures that explore how the labor market impacts educational investment. First, several papers have explored how aggregate college enrollment changes in response to recessions (Berger and Kostal, 2002; Betts and McFarland, 1995; Card and Lemieux, 2000) . Second, a large literature seeks to understand how working during college hinders or helps college performance (Ehrenberg and Shreman, 1987; Hotz et al, 2002; Stinebrickner and Stinebrickner, 2003; Hakkinen, 2006) . The literature studying how aggregate enrollment responds to labor market downturns is motivated by the notion that recessions lower the opportunity cost of college by reducing current labor market opportunities (Betts and McFarland, 1995) . Past work has used variation in local unemployment rates to assess whether college enrollment rises or falls in response to changing labor market conditions. Our study complements this aggregated analysis by using micro-level variation in individual employment opportunities. We view our study as complementary to this literature as opposed to directly comparable because there are several reasons that individual layoffs may lead to a different effect compared to aggregate changes in employment opportunities. First, in addition to reducing current employment, being laid off likely reduces individual wealth and this wealth reduction could directly impact enrollment if credits constraints bind. Second, individual job loss will not impact supply side factors whereas a generally weak labor force could alter university funding directly. Finally, unlike studies of aggregate enrollment cyclicality that emphasize initial enrollment decisions, our study is focused on whether individuals who initially were working while in college decide to drop out.
The literature that studies the impact of working during college on academic performance is motivated by the idea that students who work many hours during college may develop useful skills through that work, but may also be unable to devote sufficient time to their studies. Though few studies in this literature can completely overcome the problem that employment decisions are endogenous, most studies find that large amounts of work is detrimental to educational outcomes (Ehrenberg and Sherman, 1987; Hakkinen, 2006) . This conclusion is broadly confirmed by Stinebrickner and Stinebrickner (2003) who use quasi-experimental variation in the amount of time spent working based on the assignment of work study jobs.
Though conceptually related, our study identifies a somewhat different parameter than the literature estimating the impact of working during college. Past work typically compares academic outcomes for students who choose to work to otherwise similar students who choose not to work. Our study, however, compares students who choose to work to otherwise similar students who are no longer allowed to work at their former job.
This difference suggests that our study identifies the impact of working for a somewhat different population compared to the prior literature. Furthermore, since laid-off students are likely to be searching for employment, our estimates include this job search effect.
Our study is most closely related Frenette, Upward and Wright (2011) that considers the impact of mass-layoff on the post-secondary enrollment of workers. They find that workers affected by mass-layoff events are slightly more likely to subsequently enroll in college compared to workers not affected by mass-layoff events. Our study differs from Frenette, Upward and Wright (2011) in several ways. First, our study is focused on whether working college students persist whereas their study is focused on initial enrollment decisions of the general work force. Second, their work only considers the enrollment decisions at the extensive margin whereas our administrative higher education data allows us to study credits attempted, GPA, and borrowing behavior.
Finally, the identification strategy used in Frenette, Upward and Wright (2011) relies on the comparability of individuals working at firms with mass layoffs and individuals working at firms without mass layoffs.
We find that losing one's job substantially reduces the probability of employment in the following term. On the intensive margin, we find robust evidence that students enroll in more credits. We view this finding as consistent with the idea that laid-off students have a lower opportunity cost to investing in their education. On the extensive margin, we find little evidence of any impact on enrollment status overall. This suggests that either students' enrollment decisions do not depend on employment opportunities (but the intensity of enrollment does) or several conflicting forces balance each other out.
For example, perhaps both opportunity costs and credit constraints are important and these two channels exactly cancel each other out. We also find no evidence of a change in GPA as a result of the layoff and similarly do not find evidence of a change in borrowing.
The remainder of the paper is organized as follows: the next section lays out a conceptual framework for how to think about educational investment decisions in the context of being laid off and reviews the relevant literature. We next describe the data and the empirical strategies we utilize to identify the causal impact of layoffs on student outcomes. We then discuss the results of our analysis and their robustness to several differing identification strategies. Finally, we conclude with a discussion of how our results fit into the broader literature on job loss.
Conceptual Framework
The impact of losing one's job on educational choices is ambiguous from a theoretical perspective. If students are credit constrained, the impact of job loss is likely to lead to a reduction in educational investments. It is well documented that losing one's job is associated with substantial earnings losses (JLS), which could potentially introduce or worsen credit constraints of working students. Even for individuals who are able to find a new job and see no drop in their wages, any period of unemployment is likely to reduce their level of wealth.
A large literature attempts to evaluate the impact of credit constraints on investment in higher education (Lang, 1993; Card, 1995; Cameron and Heckman, 2001; Keane and Wolpin, (2001) ; Stinebrickner and Stinebrickner, 2008; Lochner and Monge-Naranjo, 2011) . This literature remains sharply divided, with some studies finding that credit constraints play an important role for students from low-income families, while other studies find that credit constraints are unimportant in terms of both initial enrollment and persistence in college. While the federal student loan system does provide considerable access to loans to finance tuition and school-related expenses, the full cost of attending college can rise beyond what students are able to borrow from the federal government (Goldrick-Rab, 2016) , meaning that some students may need to turn to the less generous private loan market (where credit approval is not guaranteed) and/or labor earnings to finance their time in college.
As discussed in Becker (1975) , college investment decisions depend on a student's opportunity cost of time. Empirically this relationship has been confirmed, typically measuring the opportunity cost of time as some form of high school graduates average wage (Kane, 1994; Rouse, 1994) . When considering the education decisions of laid-off workers purely from an opportunity cost of time perspective, we would expect to see an increase in the educational investment since their opportunity cost has decreased.
An important parameter when considering the opportunity cost of investing in one's education is the discount rate of future earnings. In our context, individuals who respond to a layoff by altering their educational investment decisions would be likely to have a relatively high discount rate, since earnings while enrolled in college represent a small share of total lifetime earnings. We will briefly return to this point when we examine heterogeneity across various subgroups in the response to being laid off.
Based on the above arguments, it is clear that there is no theoretical or empirical consensus on how students' educational choices might respond to being laid off. Our paper aims to fill this hole and provide the first evidence on this relationship.
Data
We utilize two administrative data sources from the state of Ohio to study the linkage between job loss and educational outcomes. 2 The first dataset provides transcript data for all students attending an Ohio public higher education institution, and spans the academic years starting in 2000-2010. 3 The second dataset includes Unemployment Insurance (UI) data on both firms and workers between 2003 and 2012. These data are made available to researchers by the Ohio Educational Research Data Center (OERDC) and include data from the Ohio Workforce Data Quality Initiative (OWDQI).
The wage and employer data come from the Ohio Department of Job and Family
Services and include Quarterly Census of Employment and Work (QCEW) enterprise level data as well as worker-level quarterly earnings data. The higher education data includes the universe of two-and four-year public college enrollment in Ohio. With the exception of federal workers and the self-employed, the UI data covers the universe of workers in Ohio.
We impose several sample restrictions on both the higher education and UI data.
First, we restrict the sample to students whose date of first enrollment occurs during a fall semester between 2000 and 2010. Second, we focus our attention on students who attempt at least four credits in their first term. Third, we restrict the UI earnings data to payments of at least $500 per quarter and we focus on each worker's primary employer for each quarter as measured by total quarterly pay from each employer. 4
While our data does not have a direct measure of layoff, we follow a long literature using administrative data to study layoff and infer layoff status from the data.
We deem a firm to have had a mass layoff event if it satisfies two conditions simultaneously: (1) there was a quarter-to-quarter drop in employment of at least 30 percent, (2) there was a year-to-year drop in employment of at least 30 percent. While we follow past work by requiring a 30 percent quarter-to-quarter employment drop, our definition represents a higher bar for identifying mass layoff than has been used in the prior literature because we also require the year-to-year employment drop. This higher bar suggests that we are less likely to falsely classify a firm as having a mass layoff (but are also more likely to fail to identify true mass layoff events). This restriction suggests that our estimates apply most directly to relatively more severe mass-layoffs.
The second condition, requiring at least a 30 percent drop in employment relative to the same quarter in the prior year, is particularly important for our context. This condition rules out the misclassification of mass layoff events due to a high degree of seasonality in a firm's workforce. Given the prevalence of "summer jobs" that students likely work at, not imposing this condition could potentially identify a local YMCA as having a mass layoff event every fall quarter.
Despite the richness of these datasets, there are several limitations of the data for the purposes of our study. First, we cannot observe enrollment at any private institutions or at public institutions outside of the state of Ohio. Thus, to the extent that job loss impacts students at private schools in a different way than their public school counterparts, we will not capture this effect. For instance, if private school students are on average more constrained by income because of the typically higher tuition, this will not be reflected in our findings. Second, we are not able to distinguish between students leaving our sample and transferring to private or out-of-state schools. If layoff increases the probability of transfer, this will lead our estimates of the enrollment effect to be upwardly biased. Third, we cannot distinguish between leaving the state, working for the federal government, being self employed and not working. Table 1 presents descriptive statistics on some basic demographic and academic characteristics for three samples of students: all students, students working during their first year, and students who experience a mass layoff either in their first or third year.
The three samples are broadly similar in terms of their demographics, although there are some substantively important differences. For example, women and students who attend a two-year college make up a larger share of the working student and layoff samples.
Empirical approach
The empirical literature on the effects of job loss has long utilized mass layoff events as its identifying source of variation (Jacobsen et al. 1993 ). The logic is that separations from employment are often not exogenously determined, with a worker deciding to quit because they are unhappy with their current situation or being fired due to low productivity (or a multitude of other reasons which could be correlated with unobservable productive characteristics). We similarly focus our analysis on workers who separate as part of a mass layoff because traditional quits or firings are certainly not exogenous to educational decisions (e.g. a worker may quit their job in order to focus on their studies).
Moreover, because firms that experience a mass layoff event may be different along unobservable dimensions than firms that do not, comparing laid off workers to the general working population could conflate the impact of losing one's job with these omitted variables. In light of these potential threats to identification, we discuss below three distinct research designs that could be utilized to study the impact of being at a firm that has a mass layoff on educational outcomes. We describe each of the three designs in terms of the treatment and control groups used to identify the impact of layoff. For all three designs, our key outcomes of interest are measured during the fall term of the 2 nd
year. As such, the enrollment outcome measures whether students persist to the second year, a common metric for evaluating colleges.
Design #1:
Treatment Group: Students who are laid off (leaving firm during a quarter determined as a mass layoff event) during their first year of school. On ex-ante grounds, there is reason to doubt that workers who are not laid off provide a good control group for laid off workers. The identifying assumption for this design is that being laid off is entirely exogenous to worker characteristics. As it relates to educational decisions, an employer might decide to lay off an individual who has expressed an interest in scaling back their work in order to focus more on their studies, which adds another layer of potential bias in addition to the usual unobserved ability bias that we would be concerned with in this design. While there are many reasons to be concerned about comparisons of laid-off and continuously employed student workers, we show specifications using this design to establish baseline estimates.
Design #2:
Treatment Group: Students working at a firm that has a mass layoff event during their first year of school.
Control Group: Students working at a firm that does not have a mass layoff event during
first year of school.
This strategy is effectively an intent-to-treat (ITT) model which sidesteps the issue of individuals being laid off endogenously by focusing on the outcomes of all workers at mass-layoff firms, whether they are laid off or not. While this design likely utilizes a more exogenous source of variation than does the first design, it is still possible that firms that have a mass layoff event are systematically different than those which do not. For example, if firms with a high probability of mass layoffs are viewed as less desirable by potential employees, then more able workers (who might also be more invested in their studies) would be more likely to work at firms in this design's control group.
Design 3:
Treatment: Students working at a firm during their first year enrolled in school where that firm will have a mass layoff event during their first year enrolled in school.
Control: Students working at a firm during their first year enrolled in school where that firm will have a mass layoff event during their third year enrolled in school.
This strategy retains the ITT design from above, but compares workers at firms that experience a mass layoff event in their first year of school to similar workers at firms that do not experience such a layoff event until the third year. 5 In this way, we attempt to isolate only the most similar workers and firms to obtain the causal effect of layoffs on student outcomes. The outcomes are measured during the second academic year of school. Importantly, both treatment and control are working during their first year of school at the type of firm that has mass layoff events. The variation used to identify the impact of mass layoffs is thus generated by the timing of when the mass layoff occurs in an individual's educational career. Importantly, in defining the control group, we do not require that the student worker is still working at the firm during their third year and thus, some students in the control group are not actually exposed to a mass layoff at all.
Each of the three empirical designs requires a different assumption. Design 1 assumes that conditional on covariates, individual-level layoff is exogenous. Design 2 5 The treatment group in Design 2 and Design 3 are not exactly same because in Design 3 we drop individuals working at firms that have mass-layoffs in both their first year and a subsequent year to ensure that students cannot be part of both the treatment and control groups. Repeated layoffs are fairly common since firm financial distress tends to be serially correlated over time.
assumes that conditional on covariates, firm-level layoff is exogenous. Design 3 assumes that conditional on covariates, the timing of firm-level layoffs is exogenous. While it is not possible to directly test any of these assumptions, examining observable differences between treatment and control provides suggestive evidence on unobservable differences.
As such, our first step towards evaluating the credibility of each design is to compare the observable characteristics of the treatment and control in each of the three designs. Table 2 presents tests of covariate balance across the three strategies described above. The first two panels (corresponding to Designs 1 and 2) show modest differences in the demographic and academic covariates between the treatment and control groups.
Nevertheless, many of these differences are statistically significant and some differences are substantively important. While this alone would not necessarily lead to bias in our results (because we can control for all the variables shown in Table 2 ), these results are suggestive of differences along unobservable dimensions between the treatment and control groups. By contrast, Design 3 (third panel) shows no statistically significant differences between the treatment and control groups, suggesting that it utilizes the most plausibly exogenous variation available to us.
Although the treatment and control group appear quite comparable for Design 3, we still control for covariates in order to increase precision. In each model, we control for age at entry, race, gender, hours attempted during the first term enrolled, GPA during first term enrolled, and earnings during first term enrolled, as well as cohort, year, and institution fixed effects.
Results
While we view Design 1 as less credible on ex-ante grounds than either Design 2 or Design 3, one important difference is that Design 1 provides an estimate of the impact of layoff whereas Design 2 and 3 provide estimates of the impact of working at a firm with a mass layoff. In order to get a sense of how to compare estimates from Design 1 to estimates using the other designs, it is useful to estimate the impact of firm-level layoff on the probability of individual level layoff. Table 3 presents estimates of the effect of being at a firm which experiences a mass layoff event on the likelihood of being laid off as an individual. If one were to instrument for individual-level layoff using firm-level layoff, then the results shown in Table 3 would be the first stage estimate for this regression. As such, in order to compare the Design 1 estimates to the ITT estimates from the other two designs, one might scale the ITT estimates by 1/0.7. However, applying this scaling would make the (likely unreasonable) assumption that only the laidoff individuals are impacted by the firm-level layoff. In practice, workers who survive a mass layoff event are likely directly impacted by the event. Therefore, although we believe that we can credibly identify the impact of working at a firm that suffers a mass layoff event, scaling this estimate by 1/0.7 to identify the causal impact of individual layoff may lead to overstating the impact of individual layoff. Put another way, although we credibly estimate the reduced form impact of firm-level layoff, we do not think that firm-level layoff is a valid instrument for individual-level layoff.
Before turning to our educational outcomes, we first look at labor market outcomes in the term following the layoff event. Because we view Design 3 as ex-ante the most credible, our main tables present results based on this design and we show results from the other two designs in the appendix. We are unable to perfectly measure whether an individual is employed during the fall semester because quarterly earnings information does not line up with the academic schedule. To match employment outcomes as closely as possible to the fall semester of the 2 nd year when the academic outcomes are measured, we measure employment outcomes based on the 4 th quarter (October-December). 6 Table 4 presents the impact of our layoff measure on both employment and log weekly earnings (conditional on being employed). 7 We find a roughly six percentage point decline in the likelihood of being employed and small earnings impacts in the models with full sets of control variables. While inherently untestable, the fact that we see considerable stability in the estimated coefficients as control variables are added provides some suggestive evidence against the possibility of unobservable selection driving differences between the treatment and controls groups for Design 3.
While previous work has generally found a negative earnings impact following job loss, there are several reasons that one might expect a smaller earnings effect for our sample. First, firm-specific human capital has been one of the key theoretical rationales used to explain the negative earnings results in the prior literature. Given that our sample is disproportionately younger and earlier in their careers than samples utilized in prior 6 Students who work during September but cease to work prior to October will be misclassified as not working during the fall term. Similarly, for both treatment and control, employment during winter break may be counted as employment while enrolled in college. We view this measurement error as unlikely to substantially bias our estimates since the issue will impact both the treatment and control groups similarly. Furthermore, our results are robust to restricting the employment outcome to those that work at least 4 weeks during the 4 th quarter to address the possibility of misclassifying winter-break employment. 7 Earnings results unconditional on employment are of course negative due to the negative relationship between our layoff measure and employment. These results are available upon request. research, specific capital is likely less of a factor in our setting. Second, given their young age, our sample would also be more likely (relative to the prior literature) to work at jobs where the minimum wage is binding, which would prevent sizable earnings losses (conditional on employment).
Appendix Tables 1a and 1b show estimates analogous to Table 4 , but using Designs 1 and 2. Using Design 2, the employment estimates are very similar to those in our preferred specification but the earnings estimates are larger and are statistically significant. Using Design 1, our results are qualitatively similar to Design 2 and if we scale the ITT estimates by 1/0.7, the implied estimates are fairly similar in magnitude as well. The broad consistency of the results across the three different designs suggests that the potential limitations of Designs 1 and 2 do not lead to substantially biased estimates of the direct labor market effects of layoff for working students.
As discussed above, the theoretical impact of layoff on individuals' educational outcomes is ambiguous. For those students who are credit constrained, losing a job would likely lead to reduced educational investment. On the other hand, those workers whose primary constraint is time may increase their educational investment following an unanticipated layoff. Table 5 shows that the net effect is an increase in educational investments. Notably, the extensive margin impact (enrollment) is a fairly precisely estimated zero. The increased investment appears to only take place along the intensive margin (credits attempted), reflecting an opportunity cost mechanism.
Appendix Tables 2a and 2b report the results utilizing Designs 1 and 2, respectively. While the estimates based on Design 1 and Design 2 are somewhat more sensitive to which controls are added, broadly, these designs confirm our estimates using Design 3. Of particular note is the similarity of the credits attempted results across all three methods despite considerable differences in the identifying variation used. This is especially important when comparing Designs 2 and 3. While Design 3 seems to us to use the most exogenous source of variation, one criticism of this design is that workers or firms who anticipate the layoff could introduce bias into our estimates. Design 2, conversely, would not be biased from an anticipatory response because the control group is never laid off. Although the three designs show broadly similar results, one difference is that Designs 1 and 2 suggest some evidence of a reduction in enrollment at the extensive margin. We view this as likely reflecting unobserved differences between treatment and control as opposed to reflecting a true causal effect, both because Design 3 shows no such effect and because the extensive margin estimates are fairly sensitive to controls. 8 One data limitation of our study relative to the literature on working students is the lack of an hours worked variable in our dataset. Prior work (Ehrenberg and Sherman, 1987) has identified a strong negative relationship between educational outcomes and working a substantial number of hours each week (i.e. more than 15-20), with possible beneficial effects of working a small number of hours. With this limitation, our conclusions can only be generalized to the average working student, with the caveat that there may be heterogeneous effects by hours worked. 8 To the extent that there really is an enrollment effect, this raises the possibility that the intensive margin estimates are biased by sample selection since those estimates are necessarily conditional on enrollment. That said, we suspect that any bias from this source is likely to be unimportant since the enrollment point estimates shown in Tables 2a and 2b are quite small.
While the statistical evidence of a qualitative increase in educational investment following a layoff is convincing, the magnitude is much more difficult to interpret. Since we estimate intent-to-treat models, the estimated coefficients are effectively lower bounds which should be scaled up in order to obtain the impact for a given individual.
The problem is that the two available options by which we could scale our estimates both require strong assumptions. We could scale the coefficients in Table 5 by those from   Table 3 , which would theoretically yield the impact of being laid off. However, this would make the implicit assumption that workers who are not laid off are not impacted by the layoff event, which seems unlikely, given that workers who remain could have lower wages, increased workloads, or face increased stress from job-related uncertainty.
Alternatively, it may also seem reasonable to scale the estimates in Table 5 by the probability that an individual loses their job and does not find a new one (Table 4 ). This would be akin to a LATE for individuals who experience the worst employment consequences of a layoff, and would lead to considerably higher estimated effects (estimates scaled by 1/0.06). However, this calculation would assume that the educational impact operates entirely through the channel of employment, which seems unreasonable given potential impacts of layoff on wealth, wages, employment search or health. In order to not overstate our results, we prefer to interpret the estimates in Table 5 as clear qualitative evidence that the net effect of being laid off is an increased investment in education, but leave it to the reader to determine the preferred assumption with which to scale these numbers.
Working at a firm that experiences a mass layoff event appears to have negligible effects on other educational outcomes. Table 6 presents the estimated ITT impacts on GPA and financial aid status. We might have expected to see a decrease in GPA because of stress related to job uncertainty, but perhaps this is balanced by a relaxation of time constraints. Our results are consistent across the various designs reported in the Appendix. In unreported analyses, we similarly find no impact on Pell Grant receipt, work study status, and various other financial aid metrics. Table 7 reports ITT estimates for a variety of outcomes broken down by demographic and academic categories. Each entry in the table corresponds to the coefficient, standard error, and sample size from a regression including all of our available controls run exclusively on the associated group. There is little evidence of heterogeneous treatment effects for most outcomes and along the majority of demographic subgroups. We find that the individuals most likely to increase their educational investment through additional credit hours are those at 2-year schools and particularly older students (age 25 and over). Furthermore, there is some evidence of an increase in GPA for affected workers over age 25, again consistent with the opportunity cost channel. Finding an increase in credits attempted for older individuals is consistent with the notion that these students face more time constraints than do other students.
We are not able to look at long-term outcomes such as degree receipt with Design yield very similar results on the whole for the earlier outcomes where both are viable strategies.
Discussion
Several striking results deserve further discussion. First, we find a precisely estimated zero effect on the probability of receiving financial aid and in results not shown, we also find a precisely estimated zero effect on the amount of financial aid received. Given that students are less likely to be employed following the layoff and enroll in more credits, it is surprising that they do not borrow more following a layoff.
While we have no definitive explanation for this result, one possibility is that students increase borrowing along unmeasured dimensions such as informal person-2-person borrowing or credit card debt. 9 Second, we find an increase on the intensive, but not the extensive margin of college enrollment. The increase in credits attempted likely reflects the lower opportunity cost of college as employment declines. The lack of an extensive margin effect could suggest that extensive margin decisions are unaffected by employment, but it could also reflect the combination of two forces that balance each other out. In particular, relative to the intensive margin, we expect that credit constraints may be more likely to bind at the extensive margin and so the credit constraint channel may balance out the opportunity cost channel on the extensive, but not the intensive margin.
Our most direct contribution is understanding the impact of layoff on educational outcomes, but through the study of that question, we also provide indirect evidence on the general impact of working during college. Layoff during the 1 st academic year reduces employment in the fall of the 2 nd academic year, and if this were the only channel through which layoff impacts academic outcomes, we could use layoff as an instrument to help estimate the impact of working during college on academic outcomes. This strategy is not possible because layoff likely has a direct impact on other intermediate outcomes that
we are unable to measure. For example, we suspect that many laid-off students are searching for a job following the layoff and so non-employed laid off students are not engaged in the same activity as non-employed students in general. While other channels potentially exist, we suspect that layoff impacts academic outcomes principally by reducing employment, decreasing wealth, increasing job search intensity and by increasing stress. Since we only identify the combined effect of layoff on academic outcomes, it is not possible to definitively separate out the effect caused by reduced employment from these other factors. That said, we expect that all of the other channels through which layoff might impact academic outcomes would negatively affect educational investment and performance. As such, our results provide suggestive evidence that reduced employment contributes to increased credits attempted since this is the only factor where there is a theoretical basis to expect a positive effect. Naturally, this logic relies heavily on our priors regarding the likely direction through which the nonemployment channels will impact academic investment and so we do not push this point strongly.
Conclusion
We provide the first evidence on the link between job loss and educational decisions for working students, using linked employer-employee data matched with transcript-level data from each Ohio public 2-and 4-year college.
Our identification strategy focuses only on workers who work at a firm that experiences a mass layoff event, and uses variation in the timing of such an event to estimate the impact on educational outcomes. We find robust evidence that experiencing a mass layoff event leads to increased investment in education on the intensive margin (credits attempted). We find little evidence of a discernable impact on other educational outcomes such as GPA or financial aid status. The impacts are chiefly concentrated among individuals at 2-year institutions and older students.
The results discussed above provide the first evidence on the impact of job loss on human capital investment decisions. Despite a large literature that studies the consequences for workers following mass layoff events, little was previously known about the effect on educational outcomes. Our findings are consistent across three distinct identification strategies that utilize substantially different sources of variation, lending credence to the validity of our findings.
Taken together, the above results paint a picture of the typical student worker being relatively more time constrained (as opposed to credit constrained). As the opportunity cost of students' time falls, students invests more heavily in their education.
This result is important to economists interested in the impact of job loss, researchers interested in the relationship between work and education, and education policymakers. 1465 All specifications include controls for age at entry, race, gender, hours attempted during the first term enrolled, GPA during first term enrolled, earnings during first term enrolled, as well as cohort/time/institution fixed effects. 
